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RT-PCR 技术扩增出编码 GP5 的 ORF5 基因。目的 DNA 片段连接到 pUcm-T 载
体上进行 DNA 序列测定。结果发现福建毒株 FJ-1 ORF5 基因大小为 603bp，编
码 200 个氨基酸残基，与美洲型参考毒株 VR-2332、Ch-1a 及欧洲型参考毒株 LV
的氨基酸同源性分别为 87％、89％和 53％，因此推定 FJ-1 属于美洲型毒株。根
据已分离的 PRRSV 毒株 ORF5 基因构建了系统发育进化树，从中可发现福建毒
株 FJ-1 与其他美洲型毒株的同源性较低。 
设计引物从重组质粒 pUcm-T-ORF5 中扩增出缺失了 N 端 30 个氨基酸残基
的 tGP5 编码序列 tORF5，并在 C 末端带上 6 联组氨酸(6×His)标签编码序列，
目的基因亚克隆构建成重组表达质粒 pGEX-4T-tORF5，转化大肠杆菌后诱导表
达。表达产物经过 SDS-PAGE 及 Western-blot 分析，证实为 tGP5 与谷胱甘肽转
移酶（Glutathlone S-transferase, GST）的融合表达蛋白，分子量为 41kDa，表达
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化后的 GST-tGP5 蛋白纯度可达 95％以上，并能与 PRRSV 阳性猪血清产生特异
性反应，而标签蛋白 GST 不与该血清反应。将纯化后的表达蛋白包被 ELISA 板
后对标准阴/阳性血清进行检测，结果在抗原包被浓度为 1640 ng/孔，血清稀释度
为 10 倍稀释的条件下 P/N 值最大。用此试验条件对 12 份 PRRSV 阴性血清进行
ELISA 检测后推导出以 S/P 值 0.6 作为阳性血清判定的临界点。S/P 值大于 0.6
的血清判断为阳性血清，反之小于 0.6 的为可疑或阴性。此检测体系的结果与
Dot-blot 所测定的结果一致性达 92.5%。以纯化后的融合蛋白作为抗原免疫小鼠，
制备出的抗 GST-tGP5 融合蛋白血清经 GST 吸附扣除抗 GST 干扰抗体后，得到
跟 tGP5 特异性反应的多克隆抗血清，其滴度约为 6400。但该抗血清是否能在体
外甚至体内试验中对病毒的感染起中和作用还有待进一步研究。 
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Abstract 
Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) was the 
pathogeny of Porcine Reproductive and Respiratory Syndrome (PRRS) represented by 
abortion of sew and respiratory obstacle of piglets. For its infectiousness as well as the 
immune repression and intercurrent brought to pigs, PRRSV caused huge economic 
loss to pig’s feeding industry. Moreover, the mutants of PRRSV genes increase the 
difficulty to control the illness. Glycoprotein 5(GP5) is the primary structural protein 
of PRRSV. It shows the function of combining the virus to the receptor on the host 
cell as well as inducing the apoptisis of the cell and novel vaccine was designed 
according to its abiliby to induce the neutralization antibody. So GP5 provides the 
virus with important physiological functions and shows great value on the control of 
PRRS.  
The GP5 encoding gene ORF5 of FJ-1 strain which came from south Fujian was 
cloned and sequence-analysed in the present study, which provided the data for the 
research on epidemic of PRRS. The E.coli expressed GP5 was also acquired and its 
antigenic character was investigated; Meanwhile, because some kinds of vaccine 
failed to protect the piglets from infection, an indirect ELISA system for PRRSV GP5 
antibody detection was established to evaluate the level of neutralization antibody in 
serum. And such study paved way for developing the kit to evaluate the effect of 
PRRS vaccine. 
Total RNA was extracted from the lung tissue of pig infected by the PRRSV and 
cDNA was synthesized by RT-PCR. A pair of primers were designed to amplify the 
ORF5 gene of PRRSV strain FJ-1 from the cDNA. The DNA of ORF5 was 
subsequently cloned into the pUcm-T vector and subjected to sequencing. The result 
of DNA sequence analysis showed that ORF5 consisted of 603 bp nucleotides and 
encoded the protein containing 200 amino acid residues. The ORF-5 gene of FJ-1 
strain showed homology of 87% and 89% to the American type strains of VR-2332 
and Ch-1a respectively. However, it shared only 53% in common with the nucleotides 
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of American type. A phylogenetic tree was constructed to show the relationship of the 
PRRSV strains focusing on the sequence of their ORF5s.  
On the other hand, another pair of primers were designed to amplified tORF5 
DNA encoding the truncated GP5 (tGP5) which lacked 30 amino acid residues at its N 
terminal and contained 6×His tag at the C terminal using the recombinant plasmid 
pUcm-T-ORF5 as the template. The resulting tORF5 DNA was inserted into the 
multiple cloning sites of pGEX-4T-3 plasmid. After the recombinant expression 
vector pGEX-4T-tORF5 had been transformed into the E.coli BL21 and induced with 
IPTG, truncated GP5(tGP5) was expressed in the form of inclusion body, and showed 
the molecular weight of about 41kDa as confirmed by SDS-PAGE and Western-blot 
probed by anti GST and anti 6×His antibody. The recombinant protein contributed to 
about 15% of the total bacterial protein, and after being purified using the Ni2+ affinity 
column chromatography, its purity reached 95%. Purified GST-tGP5 showed specific 
reaction with the PRRSV positive serum while the GST tag failed to react with. 
Purified protein was used as the antigen to detect the anti PRRSV GP5 antibody in the 
serum by means of ELISA. Checkerboard titration was performed to deduce the 
optimal experimental condition of ELISA, and when it was coated at 1640 ng per well 
and the serum was 10 folds diluted, the P/N ratio reached the highest level. PRRSV 
negative serum from 12 samples was tested under the determined ELISA condition 
and the average S/P ratio was evaluated. The value of 0.6 was proposed as the critical 
point for distinguishing negative and positive serum. S/P ratio higher than 0.6 
suggests that the serum is GP5 antibody positive, while below 0.6 means negative. 
The result of such detection system showed 92.5% consistence with the result of 
Dot-blot detection. Purified GST-tGP5 was also used to immunise mice for anti GP5 
serum preparation. After purification, the anti serum showed the titer of approximately 
6400. However, further study is needed to identify if the anti serum can neutralize the 
PRRSV and prevent its infection to piglets.  
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该病的主要病原猪繁殖与呼吸综合症病毒（Porcine reproductive and 













1.1 PRRSV 的病原学特点 
PRRSV属于动脉炎病毒科(Arterivirdae)。目前已确定它是一种单股正链RNA 
病毒，呈二十面体对称。病毒颗粒直径45～55nm，其核衣壳直径30～50nm。在蔗
图 1-1 PRRSV 的电镜照片 



































如图1-2：PRRSV基因组全长15kb，含有8个开放阅读框(Open Reading Frames, 
ORFs)。ORF1a和ORF1b组成ORF1，位于基因组的5’端，编码病毒的非结构蛋白




























图 1-2 PRRSV 基因开放阅读框结构示意图 

















































图 1-3 PRRSV 的亚基因组结构 RNA 示意图 



















































图 1-4 PRRSV 及其结构蛋白分布示意图 
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